Nitric oxide and p53 in cancer-prone chronic inflammation and oxyradical overload disease.
Nitric oxide (NO(.)), which is generated under chronic inflammatory conditions that predispose individuals to cancer, has paradoxical effects. NO(.) can activate p53, which can result in anti-carcinogenic effects, or it can be mutagenic and increase cancer risk. We explored the mechanisms by which NO(.) induced p53 activation in vitro and found that NO(.) induced p53 accumulation and phosphorylation, particularly at ser-15, via ATM and ATR kinases, which then led to cell cycle arrest at G(2)/M. We next examined proteins in these pathways in both inflamed and normal human colon tissue. Inducible nitric oxide synthase (iNOS) levels and p53-P-ser15 levels were positively correlated with the degree of inflammation and with each other. Additionally, the p53 targets, HDM-2 and p21 (WAF1), were present in ulcerative colitis (UC) colon, but undetectable in normal colon, consistent with activated p53. We also found higher p53 mutant frequencies of both G:C --> A:T transitions at the CpG site of codon 248 and C:G --> T:A transitions at codon 247 in lesional colon tissue from UC cases versus nonlesional tissue from these cases or colon tissue from normal adult controls. Consistent with nitrosative stress and the deamination of 5-methylcytosine, p53 mutations were also detected in sporadic colon cancer tissue and were associated with iNOS activity in these tissues. These studies identified a potential mechanistic link between NO(.) and p53 in UC and sporadic colon cancer.